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(54) Title: THERMOPLASTIC RESIN COMPOSITION. MOLDED ARTICLE, AND PROCESS FOR PRODUCING THE SAME 

(54)%^(D«f»: mpimitmsiSim^. aiB&n^xst<DS:^:^^ 

(57) Abstract: An amorphous thermoplastic resin composition which comprises: (A) 100 parts by weight of an amorphous thermo- 
plastic resin; (B) 0.1 to 50 parts by weight of a phyllosilicate which has a caiion-exchange capacity of 50 to 200 meq/100 g, at least 
40% of the cation-exchange capaciQ^ having undergone ion exchange with organic onium ions, at least 60% by number of which 
has a thickness of 100 nm or less in the resin composition, and which in the resin composition has a basal-plane distance smaller by 
at least 0.5 nm than the basal-plane distance of the phyllosilicate alone; and (C) 0 to 50 parts by weight of a compound having an 
afBniQr for the ingredient (A) and having a hydrophilic moieQ^. Also provided is a molded article obtained from the composition. 
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(D^jVim. (V) .ko^mt- (T^^J-^- ' ;\>\^y'y^ ^4. 

5 )Sj (A WILEY-INTERSCIENCE PUBLICATION), 
VI I/6 8 5H. 1 999^. ^fet* P o lym. Eng. Sc i.. Bl4 

(Eeoh) ^^Jl'ft^ (V) -C^Vtz^m (Eeoh/V "J/cm 

m^iz}it::^^BM(DA^^t vxpmfsi^mm^ u vmm\z:$5n^:fy- 

15 $e>fCEeoh/'Vtt9 0 0£^Ji;?>5ckD^?*b<, 9 5 0£;l±;«>^$ e>lc$f * UU„ 

±^©t:feD. m^mm-r€^m^},z\t>^^BM\z^\,^xtimf3ii^mm-^vti 
-^^'-hmm<Dm:^itf)^^\:'^-r<f3i^o Ui^d^oxEeoh/v^B. 500 

OT*W^b<> 2. 0 0 oe>I.TdtJ:D?6F^b<, 1. 5 0 0 OTd^^ & {ciif S 
20 Cfife:9-®^'[4j5g^J' (13) tUT> ^l^-a-ft^^K^e- (M^i^±df}f^>h) 
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oDW^s (B^iTmtw "^teS" t.m'^m^^^^) mr^z.tfm^v\^\ 

»1^^^00!)^ST^^'gtg»^«^:l-T6 0-10. 0 0 OT&D. 7 0 
~8, O0 0*W*b<, 8 0~6, 0 0 0*«j:0$f^b<, 10 0~3, 0 0 

vbcom-g-, c^5^i 0 oaa%4'3^^5~9 5a«%TfeD, io~9oa 
10 m%f)m'^v<. 3o-7om«%d^.3:D$f^L'<. 3o-5oaa%*5$e)t;i 

^wr^-fb'&ti (c^^) oD^it^^tbTt^:. /5omm#fca^«firr^m» 
^^u*^^mtt<D'g«g«§^-r sa-B-^:**, "^si^^o ^ ^i^^fpis 
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25 

^±^:^»{c:fe ViT 1 1 0 0 T^omm^^t^^ b < ^ 5 5 0 7j (DmMt)^^ 

15 :=^mm (D c^^<Dmm^^\t. i o o mm^&rcX) o . i ~ 5 o asiSJ 
uv^o 0. imm^^ri^pis.\^^m^\z\t.m^^^^(D^mb^f)^-['^'Vf3:<. * 

(i) ^M-r:r>i!Mmb/t^i^ (=^^1/— hms-^tf). (i i) mmw^-cm 
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(iv) -o (CO) Ri^m.^hrcm.M?m (rh— «©Mb7jc*s). cv) - 

2O(D;j5j;i^#^>^;i<'«07fcm«5£=NRT«ilb/b-f ^ (RtfcK^^:^ti-HiE 

V y^^m.'BW-^ \z^}sbKmzwt^m'&LM.^±^^^'^^^^M.'^\^'x^ < 



iULTJLIU LnU UJUIULUJ1I I ■ 
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>m^^n^(omm^ i^"TW>m> is^Kv-b^n^®?. N-:7ai-;i/vw 

tfsi^rc^x$>^o ^Kiiimf3immiivxfj)]^:^=¥zy)\^^^mT^^m.^ty^ 
20 ^u>^^mi!^ii^^m^vxf3i^:z.^u>^^m^^^mvf^ z. tf)^x^^o 
^Lxw\ztm.f3:mm\t:^^u>-mA^'TU'i >m^m^^x$>^. x^u>- 

25 mmM. mz^mitm^mm-^<Dmm^mmzm^i^-^'^. ^o^m^tf^fsim^^ 
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m-^tim^o c - 1 i i o o 73(Dmmiz$>^ ^ tfn 



— 0-[cH2CH20 [-CH^CH O 



I Jm (I) 
X 



:ri] mill 
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0^ (n+m) ^12 0T^^« mi!fi2&.±(Dm^X\tS.\^^\zm—:^^XS 
±13^(1) IC^ViXXft-CHg. -CHgCK -CHgBr, -CHgl. 

C - 2 - 1 ^^O^a-g-ifl-g-t^, ^iJf U 3 0 — 8 OMa%l?^ 

a:0$5Ttfcti4 0~7 oa»%-C^So C-2-l^:a'd«3 0 aa% i: /!>^Vi 

So C - 2 - 1 fifeia-dt 8 0 a«% J; D #Vi:^tC'fe)St^^:^J3:+:$^{C 
C - 2 ^^(D#U X— 5^;i/XX-7^;i/±ta'g-#:©C - 2 - 2 fi^^^-lCcfeV^iTfi. ^ 

5 n^:^i?->>?:t-;K 1.. 4-5>i^n^=^-9->>5;<37y-;v;&^^j^$ns. c- 
5 u x.-^j\.jLx^)[.^m'^mt. mmmim(D^mii(Dis.T^ 
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5 Us -ry7^;m. y^}\^wts T>?tf>m> -fenv^m. Tif^-f>m. 

5^;p^«-&#ttC - 2 ft^^^t bX#lC«ifireS5o C - 2 - 3 ^3i^*5^1/:7:$';i/ 
6 0 ^;P%£i^±T25 D , 7 0 ^;i'%i$^±;&W* b < , 7 5 ~ 9 5 ^}V%itfi^ 

e4Ji:*:^0J©#Iim*K%- I , -II :feJ:at-III lC:feViX^ffiUT^ffi:^n^ 

15 -II :fej;rjif-iii (D^tvencD^t.mk'^nm'^o 

mmmmi-i\%. (a) A^:9-*t#^^i^-5imfem)iiT?feo, (b) s^m^ 

TIB (i) - (iii) ^^Si-^S^S^^l!^ D^ A^ife^}-! 0 0M«^*5J:UC 

(i) 50~200^U ^m/ 10 0 g®l^-f :t>^Si^ft5lr^b55^-C3^<D|^ 

(ii) tflta^tl'^fc^feV^kT. ^(OQ0%liK±-<DmM'^ifil 0 GninfiATOJP^ 

(iii) ^mmj^m^<Dm^mmm. (b^:^-) (Z)iE®raPS{3:^p^^m^©m^ 
(i) ~ (iii) (Dmw^^xm&'t^m^wm^'t^^^. ^tzc^^^s '^-r 
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m^\^A^^ 10 0 ma^\z.Mvx 0—50 0m}z\t o . i ~ 5 o a» 

5 ommx^^-t^mm-v^^. (b) B^^i^rFis (i) nD^^ms^ 
5 -rsM^^i^T^D. (c) c^^'fymmm^'J:^-^^-hmmtmm^^ 

ooa»^, B^^o. 1^5 omsB^^ucs^o. i~5 om«^cDm^!^ 

(i) 5 0'-2 0 0^U^m/l 0 0gOll-r:t>5m^»^^f§> 

10 (ii) mmm^^^iz^^^x. ^<o e 0 %£ii±a)ici!f'a'd«i 0 0 nmaToj?^ 

<i:'fe5 0SS%^^S:^llt-efeD. (B) B^i^rpiB (i) ~ (iii) 

^^^xm^-r^m^^mr^^ d . a^^s- 100 sa^^cfco? b^^ 0 . 1 - 
15 5 oMg^oia-a-ckCD^^o 

(i) 5 0-2 0 oaU^S/l 0 0 g(J>l^::^->^ife^«^^U;i>>^^<^)^ 

20 (iii) mmimm^(om^mkm i.Bm^) (D^mfm\'mmi^'mmm>Mm, 
0 mmM. nmz\t 0 . 1 ~ 5 0 m«gp(Diim-TS 

25 H^bfc^Igm^tJ-II :fej;t)^-III Jt. (Afi^^) 5 

U 5&-3j^^— h#ilgT25 D . $f ^ L < 6 0 - 1 0 0 S 
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©Sl-^ltl-S 0«*%. ^8^^b<tt2~4 0aS%TS5o :ztlBx^U>J^ 

xg^;UT;^Ul^-h. ':fU}d)lT^VU-h. y'^)V7^^)V~-V. 7^)V7-^ 
ynt!;Mi5^i^Ul/-h. r7'5^;Wp^^i7Ul/-b, T^JV^i^^^JU-h. 
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h*m-&#:, x^l/> • ::f5^;VT57U b^S'&#^<DX5^l/>t^t^ 
*;i/3i^>mxx7=-;v^i<^^^«'^#. x5^i/> • @^mHx;i'#^m'&#^<^x^i/> 

15 ^:fliB^fc:x;^^©^m'&#:, xa^l^> • • ^^iJ-i^x^^S'&^f^^^ 

cDx5^k> tyn tf w> t*^tg>?x>a'-:3? u -T— . :a?u T;^ u ;vm-:/5^;v^ 

Tu?>^-&n'A (eATiPNM^fA) mtmy^^n^. 

^>?x> • ;^^i/>#^ll'S-^ (SBS), 7K^^7.5^v> • :/^>^x> • 7.^v> 

^m^-f^ (zKmSBS). 7K^7.5^V>-^V:/V>-X5^^>*fi'&^ (SE 
PS)> 1I&®!^:!}?'J7.5^V> (HIPS). Ti^UOXhU;!/- 7.5^V>*m'& 
(AS^fit). T^UaxfU;V • :/a^i^X> • X5^U'>*fi'&# (AB S# 

25 It). ;<^;v^;$'^U w b • 7*^57 >?x> • :^^vy^n.%^ (mb S1tli)^ ;^ 
u I/— h • u Dx h u;i/ • y^-Js-> • ;^^i^>*fi-^^^ (ma 
B sfi^flg)^ u nx h u;i/ • ij;v=fi:. • 7.=^v>^n.'^^ (aas^b^). 

7^UoxhU;v- x5^V>:;^ntfV'>l^zfA • T.^vy^M.^^ (AES# 
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Jine>©4Ji?'b3i?UX5^l/> (PS). ]&trl^3i^UX5^1/> (H 

IPS). Ti^un-hu;i^-;^5^V'>^a-g-#: (As#it). 

5^X> • (ABSW) ^W^b<. ABSmmf}^mhtt?±L 

i}>f)^^AB smmt\t. z^j^>j^:ij>.m^\z>'T>^\f=L)v^^(i^t'^^\f 

lc^^b<«l O — SOSM^-eSSo 5?X>^rfAfi^i^l;itJf^7h$n§>/7 

Mt^mhvx\%. nm\zwm(D%(D^^m'^^^ffi. m\z7.^\yy^^xsa- 

ABSltfli^^l 0 0mfi%4'9 5-2 OS»%}&«^?^b<. 
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A B s ^itic^^^Tfi. ziAm'mtmm.^i^'^^mz^^^^x o . i ~ 5 . o 

5 fim-fym^l'K. J;^X)B^V<}tO. 15~1. 5 um. m\Ztt?^L<\tO . 2 

% K) . :^mm(OAB s mm\z^^^x%M>^m^<Dm\zm^-r^ y u -©a-a-#: 

15 /g) TO. 2~1. 0. «fcDiffSb<JiO. 25 — 0. STafeSfecDT^^o 
~^jL>^ziAm^izMVX2 0-2 0 oa»%W*U<^ <fcD$?SL'<«2 0 

V^o ^fc, /&^d^§M5t^(ca;D#e.nfeABS#0tr^#:^e-;v^b^tit>'T 
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m> 4, 4' -H:7a:r:;i.pt^>e?;«j;V7j?>^, 4. 4' - tf >'ni-;i.x;VzK> 

5 t'x (:7:c/:^^-» x^>-4. 4' ->^:^;V3i?>g!, 2, 5-T>h^-fe:>5/ 
:^;^3j?>m^ 2. 6-T>^^•fe>e^:^7;^#>m. 4. 4* -p-i$'-:7xni/ 

mz^:^)i:^>mizmzT-:^}d>m. Tif^-f>m. H5^;!3>i^m^ 
©s-a-i^^T&^^vf e.n?>. $e>icii>»i:afent^. 5:>^«4 oo~6, ooooDft 

5f«:^>i?Uxx5^;^#lgcD:R#:MtLTJ*. 3i?Ux^l/>5^i/:7^i/-h (p 
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ET). :^^J':fn}d.U>'rUy^U—V. •^^)y''^U>^Vy^U-h (PBT). 
^^j^^i^uyy'uy^u—h^ #ux^i/>±y^V'-b (pen). #u:7* 

^]yy^y^U—h (PBN). 73?UX^l/>-l. Cyxy^v-) X 

;i/^^slMb;/b5i^Ux5^^>5^l/737l/— 5i?Ux5^k>:?-:737l/— h>&^ 

iif^u<. $e>ic^#^>i^uxx5^;i/«fl&i 0 omM%^mji^u>^uyi$^ 

^jx.^U>'rUy^U—hifi5QB.m%U±-<D%o:>7f)mt.h\f^. ^tz.. m^^. 
if^)u—)V^mm\^rz.-^^)^^V>'rVy^V'-Y. ^vf^uyi-y^u—h 

20 "bJ:Vi„ 

. d^;5^^5f#M#ux7.5^;i/©l&©M3g:i^fe{coviTti. ^^y. 
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38 

Da-7xy-;V^?§iStbT3 5'C-T!?ilSU:/S:@W5^i^SdtO. 4-1. 2, 
b<i*0. 6~1. 1 ST^^o 

10 mm^. •^^T.yV—^. :fy:tV>'^U~. ^)V^^ 

m^v<. 3 tiTDSkTi)"^-^ 6 \z0^ uvio 0.05 fiiDmmfmwx^^o 
x\t. MM^tJi-^^i^mm. Mm^^vx^]y>. Mm<t^^jt!-^-^-h. ^ 



wo 03/010235 PCT/JP02/07359 

39 

my. yti^mm. ^mm±m. mms^nm. mm^^xmm(D^mk mmm 
5.^yi7m. ^^xsm^mmm^m'^VTi'h^i,^. ^tiB^mommm. 

\z^&-^n^zyv n-><t'^<^f3:E(D^mmMmmm\z^ vrnM^m-^nxu^ 
f3i^\zj^m-^n^^m(Dfkmm. Mmcb*x^>\/:r=^^-9-^/u;i/-x^;v^> 
iB^MM. 5^«si3j?u hmm\zm^T^^<Dm^(om'^mx^im-r 
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40 

XUl — )Vz^t^xyr-< tfT. (2. t e r t-:/5^;i/-4-p«.5^;i' 

:7ai— ;V) ^>$^JL^)7.V] — JV-J^7.yr^ bUT. (2, 4->?-ter 

5 t-::^5^;i'r7xz:;W 3iNX37 7-f 2, 2->^5^i/>fc*x (4, 6-5^-te 

•5^;K MlXlC5^h^^X (2, A-i^- t e T t-y^Ay^:.:^^) -4, 4' 

d^:^^ s u >^^f^5^j^j^^ife:m*^i^ 10 0 a»% ^0. 0 0 1 ~ 1 mm% ^-^tr 

Zl2i:^>W*b<. 0. 0 1 — 0. 5MR%^'^tSJltffl^Ki9?^V<. 0. 0 1 
~0. 2a»%^^trCli:/&^$e.lc:iSff^UVio /&^/&^^U>^*-^^^SlI©iB'&{C 

•^ti^mmw,mmr'mmmm. ^^zs^u^-iif-^(Dm^iz^t)^uy ut-r 

^m\f^ ^ tti^T^'^^i)^. ^> h^=jmmm\z^&^n^0'immmf)m^ 
bvi„ f)-^i)^^0^mnmm^m\^^^ ch\z^r)^-t]fsi^Ajmtj-T^^mhm'^mm.m. 

iQi:! iniiiiinniii 1 : 



wo 03/010235 PCT/JP02/07359 

41 

j^D^ffirea&^o -tfSit^-h. 5 0~2 0 0^U^»/1 0 0 g©^-1':t>^mtM 

v\^mmmm:^f&-c^^o :iti}tB^^i:c^^t.ti^f^ii>mmmw-^ti^z.^\z 
:$3'Sr%-rs'fc'ir#f icm^) 1 0 0MssB43j:t;f (B) 5 o~2 0 0 ^ u^a/ 

m:^-'^A'1':r>T'f :t>5m$nTVi;5S4^Sim:^ (B^) 1-10 omS 

20 •:L(Dmmmmmz^\,^'vcmmi^7.=f-vy-m7\fi-^v-< >^a^#:-cfe5 21 

5 0 mM%&.±.'^m-r^mm\zm-^'r^rz.}^\z-mM\znm-^n^o 
:^m^(Dmmmim(D^M-fim^mit. ^i^K^M^wmzn,. m^\t. (i) B*[g 
^t.c^^^^yv^-ii^w^mzx^W^'^^^y v^i^tz.h(D^. nMA 
25 ^^tmmmm.-r^z^m'p. (i i) B^^^c^£:a'S^>h^-^jfaim©i 

:fe^^p*^ B^^hc0Si^ibtmzmm^-^tirc^m<Df^^^-r^:^^f3i 
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xfsi<. jgngfi^icjSDT. mmsmmm^ r^^xTv-xhitm 

15 't'^^j^iS. t-r^ z. t ^-^mx^^o 

:ifi^mm^o:>mm\z^n\t. tmvrz.:^mm\z^^mmm^m\t. mtbxmm 

m^^<Drcib<Dmm^mzmibx^mxi^^^t^M.mvrco 
Tfsiib^. :i^^miz^n\it. wm^mm\z^^mmm^mx&^x. ^omm 
20 i^^mit (log [77 a/ 77b]) i^rrm: (i) ^m^r^mmm^mfjmm 

1 og [77 a/77b] ^0. 5 (1) 

25 (Pa • s) ^^L. 77 a:fej:lK77btt, -^n^n:^^ 

IS^lrad/scfecfctJ^lO^rad/'s TSll^^ni/fc^^'&^^&^f o) 



:: I ii:iiii]i ini i i 
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vxmmMm\m^^mffn(Diitmf^m\zm.-r^o 5^*5. i^ffi5^^^:/n- 
^mz^n^mm^. m.mz$itm^mz:^n^iMmj. ib^-z>\^)v-^j>^. 

10 wT^m^^^^^o 

15 $&{w±IBS; (1) ©ifeSOlog [77 a/7} b] <^JiKli. 1. .2-e2feSC 
v tdt^g^^b<, 1. OT?^SJia:*sj;Oiff^b<. O. 9X$>^Ziizffi-^^\ZlS- 

D . i&^/vmmm.mm\z^\^^x-^^f3:Bm^fmx^fs.\^^m^if}^;^^o 

$e>lC±|3S: (1) va. (Pa • s) ©±^(*1 5, 0 0 O-^m^ 

20 12, 0 0 od«<fcOJf^b<. 1 0, 0 0 07&«$&j::$f*UVi. — :^7)b 

(Pa-s)0T^Jl. 2 0 0/&W^U<. 4 0 0*t^D$f^U<> 5 0 0^^-^ 
e> b Vic 7j a co±iS:fe<fct;C77 b ©T^>&?3&id^-5CDteffltcafe^:^-a-J:it«© 
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20 ^^y-r^ trnzmm-^"^^ 56^>&^^/i u y ynmz^n.^v!ic^Th/uxn u v 

25 ^vj V y^-n'yy<^r'u^^±-cy'U^xy'U'-^wt^^'^^xh^o 

-f }^fu—^m\z^^^x9Fmxh^o\^rcf)^-ox^^ftm\z\t::^^miz^ti 
(i) #^rB&mnfmi4#igt:^#i:UT;^o. js^-^ (i i) mm^mm^± 
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iB^ (1) ^m&'r^mmf^mm^^m-t^^^^mwLtr^y^u^7h'fxn- 

JiO. 1-1. SmmODUffl-eabO, $e»l::?6F^U<J^0. l~lmm0^ffl-e 

^x^^t:\-i^mM>mm^eo%^m^^m^^^^'^o 

^m.<D^T\^'^^\zm^h<Dhf3:y). 't(Dmm}mtM'^<omm\zimvx^^\z 
i6i±-r§o ^rc:^mwmmm^mx\t^/vwmmmm.\z^^^x±^fmm% 

3 5 Omm/s e c£4±d^J:t)^?^b^^^. — ::5-JitiStUTtl8 0 0mm/' s e c 

^mmo:immm^mt. m^^^^zmn. ^^-minz^Kimmo^MiST^t .. 
25 iP^j^i'io m^\itA0SL^i!)mwm^^^Jti-^^~hmm<Dm^\z^\^^x. Tm\z^ 
■m^^^mmmz^\-f^ii&m.^i^^m<om'm (am) t^^s. ooos^p^x 
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miz^n^^miaiim^o^m^'^mft^o 

x^mm^\zm^-r^mm^ i o ^mm&-^^xmcmm^u(D'^m.^^^m<D 
m^^^^:^mx^^. zi^xmjEmmp^<om^^wtvxM^m\z\t. mmm 
\zm^mp^^<Dfsi^^i!mxm^'^n-ki m:^}tn-zmwzm^^nz)isia) 

m^m^2mm.^^zmiiim.ts 1 2 OMP acDT;^^^^^^^^^/^^ ^;P:7D— 

\z^n^^mMM\t-^(o^rct>^^ (iso 75, 1. somp a#m) 

So 

±|BAM«2. 5 0 OUTibm^hK. 2. 0 0 OOTd^J:p^*b< , 1, 
5 0 0 e»fciif ^ bVi„ 

mm^m^) ^mv. •^^\zm-fx.m^^'\i^^^o vrcf)^-DX±m(D 

n\t. ^mm(Dmmmmm^Dm^-^nrdmm^m^ax^^x. ^(d^moj i 
s B 0 6 0 1 izmskvxm^-^tircMm^i^m.-^ r a oim^ o . i tim&.T. 
ij^-DA s TM D 7 9 0 ic:2p$iiibxa!i5£:^nfeft^f##^©«^^ mBm.^^ 
mmLx\r^^Am^^v)m^-^nrc,^a^<Dm^fm.^m<om<D i . 2m&.±x$> 
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^^•fy^:k^^^t^m 0 . 0 0 1 M Trmm.f)mwx'$> ^tc. m-m^mo 

{(Itfc'^T. iff^U<«l. 3-3^. .kt)$f^b<ttl. 4~2. 8^fc}^S. 

3, 0 0 OMP afi^Ji-r^So — -^©JiiSJtB, 0 0 OMP a*tjt^-est). 

7, 0 0 0MPa*W^U<. 6, 0 0 OMP ad^j; o^^^bV^*, 

^n^^bV^o $e»Jc:d^:d^-5J»;5'«2 0Min£AT7&«J:DJif^b<. 5 Minfi^Tdt 
$e.tCi?^b<. 2 Mm£;W^6»tc:Jf^bVi. TRBfit-hbTttO. 0 0 1 /im 
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mz:^vf^ J I s B 0 6 0 1 izm^Lxm^-^ti^Mm^mm.^ r a (DimzM 
hx. M-^^ R a © 5 0 o^sk^(om^x^m^n^nt> ^mmomm^j^ 

ffa(D^&f}^^f)-^-^n. ti^fS^^ R a © 2 0 0 i^&.P^(Dm.(Dm^X^rOit^ D ttf^ b 

mz^mm^rzu^mm^mmtmm'^nx^^^:it.i!)mi^v\,^o f3:^. mm^ 

-DTcmMtizmmmimmx^^o mzw^:»'y':;^mw&^^rc}t^ommmi\ 
ffnxmfni-m^x^-fs.fj-^-otzm^xmi^^m'm^m^tmm'm-^-^ti^mmz 
^ RTtiTsb^o mzmm^mmii^±m^r^\,t.^mmihmx^m-^n^ ^ 2i\z^ 
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